(54) NICKEL HYDROXIDE ELECT^TOE AND ALKALINE SECONDARY 
BATTERY WITH THIS ELECTRODE SERVING AS POSITIVE POLE 
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PURPOSE: To provide an electrode and a battery excellent in Ah efficiency 
further with high energy density in a wide temperature range. 

CONSTITUTION: A nickel hydroxide electrode, provided with an active material 
of hydroxide with a content of cobalt 10 to 20wt.% relating to nickel and cobalt 
and an active material holder with porosity 86 to 98%, is obtained. An alkaline 
secondary battery, with this nickel hydroxide electrode serving as a positive 
pole using a mixed water solution of kalium hydroxide and sodium hydroxide, r 
mainly composed of sodium hydroxide, as an electrolyte, is obtained. 



(54) LITHIUM SECONDARY BATTERY 

(11) 5-159780 (A) (43) 25.6.1993 (19) JP 

(21) Appl. No. 3-343946 (22) 2.12.1991 

(71) ASAHI GLASS CO LTD (72) KATSUHARU IKEDA(2) 
(51) Int. CI 5 . H01M4/58,H0lM4/02,H01M10/40 



PURPOSE: To provide a secondary battery having high operating voltage with 
a large charge/discharge capacity and a long cycle life by using iron silicide 
easily manufacturable also industrially as a negative pole material. 

CONSTITUTION: Iron silicide is used as a lithium containable negative pole 
material. As the iron silicide, Fe 3 Si 2 , FeSi or FeSi 2 are preferable because charge- 
/discharge by a large current can be also stably performed. As a form of using 
the iron silicide as the negative pole material, preferably a granular molded 
electrode of molding a granule of iron silicide or a slurry applied electrode 
of applying granular slurry of iron silicide to copper, stainless steel, etc., is 
used, but here a mean grain size of the granule is preferably made as small 
as possible. In the case of using as the granular molded electrode or granular 
slurry applied electrode, a cycle characteristic is improved in accordance with 
increasing a proportion of silicon of the iron silicide, to improve electronic 
conductivity in accordance with increasing a proportion of iron. In this way, 
high operating voltage can be realized to increase a charge/discharge capacity 
with an excellent cycle characteristic. 



(54) NONAQUEOUS ELECTROLYTE BATTERY 
(11) 5-159781 (A) (43) 25.6.1993 (19) JP 

(21) Appl. No. 3-325780 (22) 10.12.1991 

(71) SANYO ELECTRIC CO LTD (72) MASATOSHI TAKAHASHI(4) 
(51) Int. CI 5 . H01M4/66,H01M4/02,H01M10/40 



PURPOSE: To improve reliability of a battery without worsening a high rate 
charge/discharge characteristic of the battery by constituting a surface of a 
negative pole current collector of copper coated with nickel or titanium. 

CONSTITUTION: Chargeable/dischargeable negative and positive poles 1, 4 with 
metal oxide serving as an active material and a nonaqueous electrolyte are 
provided in a battery, and a surface of its negative pole current collector 3 
is constituted of copper coated with nickel or titanium. In the negative pole 
current collector 3, nickel plating or titanium plating is applied by ordinary 
electric plating to a copper-made disk of predetermined thickness and diameter. 
In this way, apprehension of causing deterioration of essential reliability of 
the battery is not provided at all without melting the negative pole current 
collector in addition to excellence in a high rate charge/discharge characteristic. 




en $-7 s - 



(19)B*H«*F/r CJ P) (12) ffl !gf Q £g (a) (ll)«ttm8i&B8** 

#11^5-159781 



(43)&-MB 5^(1993) 6 H 25 B 







T7 T 

F I 




H fl 1 \A A/Rfl 
n u l ivi *±/uo 


A 








u 






If) /4.0 






















000001889 






















(72)&BJ^ 
















































(72)f£Hj^ 










^^nm^Bg*a2Tgi8#jfe h# 














(74)ftgA 





(54) [HIHJco^] &*.&WMmWb 



(57) [£&] 




(2) 

1 

[0 0 0 1 ] 

^mmm t i-bb u m w 

[0 0 0 2] 

[0 0 0 3] — :ioi^t!feT-tt, Aiii^tu 

[0 0 0 4] 

{-(ii~2v (»Li) ictzz. & t> l< 

teffitem£*htzm-£r\a±. ASl{i«S3v (2tLi) fit 

[0005] m&mjz&iK\,->&mttWb 

[0 0 0 6] 

[000 7] 
[0008] 

[0 00 9] (^iiS^J l) II 'BB**BI©— i 

l x fl^p?Kzu>:m;) i aro^ wee 12 £^-r e 



4#§S¥5 - 1 5 9 7 8 1 

2 

h^{bfe8 5fifi%{^ agmSlJt LTTtf l'y^7 5/ 
^ 1 0if% £.tfi©##Ji: Lt7 7i«5fif%0 

Hfcii3 c < tju 5 - <> A.m<DjEmMm# 6 i-je^ l/c 

A) £• 1 ^evu/ l <DfiJ^T^?LfcSfi?^"£jl£;ft/r 

vs. 8 s^^-efctK rcommTt-ifejiii:^ 

2 4 mm, SJ3mmt*fc5 0 

[0 0 10] ££^^*#3teov*T»JW«rRW-*- 

5. m$3. 0 mm, KS2 4mm<£>S@§itoR3g<D<£Jf 

[0011] (lt*E«l) *i*lft3 £ LT£i£ffiV> 
fcfiWt-ttBMSSIiteffil 1 t ra*0«6Srf^HLfc. * 

[0012] OtiRtfy 2 ) ft«*ttft:3 t LT- y^/v 

[0 0 13] -tt^»m*A. X, YSrJElV jSS^Sfcft 
0. SmAfcJcU^mA, WcMI&lthmE.*: 2 . OVib 

&mzmzm\,^tz}t&mmxnmmi&%¥ft±!<z.&tiz> ~ 

[0 0 14] z\*i<b<DMfeA. X, Ytr3Bffl^ 

[0 0 15] 
[Si] 







*^l^mJfeA(Ni on Cu) 


8-102 


it^?msfex ecu) 


2 5 - 4 0 2 


ifc^^SjlY (Ni) 


B-l 02 



[0016] £<D*ia»e>Bi!&a»*,fc3te, mnmm 

&m&zfrtz&m7!>m\,^xmm7bmi&mtf:mbtj:2>b. 



-2- 



(3) 



^¥5- 1 5 9 7 8 1 



[0017] r^i^i:, S58b*»ca«F*t^^^^JiA 

[0 0 18] #*s. ilELfc^^mf&A^fcv^tt, 

[0 0 19] ^/cmilHAai i: It, 
is if*, t if hm ^ 5 r. t 5 0 

[0 0 2 0] £<bf^ StrlBjE«4 i: It, 



[0 0 2 1 ] 

[EI 1 ] #*KBffi<D»rEia-Cfc5o 

[0 2] *m£mmt&mmm<Dmm}km¥?&mx'h 

l A« 

3 a«««# 

4 IE® 

a ^mrnnm, 
20 x, y it^msm 



[Hi] 




(4) 



- 1 5 9 7 8 1 



[02] 




-4- 



(5) &m¥- 5- 1 5 9 7 8 1 

(72) mm m& (72)«W# *T *b] 



-5- 



121 E 1443 
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(21) Appl. No. 4-143451 (22) 8.5.1992 (33) JP (31) 91p.l35927 (32) 10.5.1991 
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PURPOSE: To provide an electrode and a battery excellent in Ah efficiency 
further with high energy density in a wide temperature range. 

CONSTITUTION: A nickel hydroxide electrode, provided with an active material 
of hydroxide with a content of cobalt 10 to 20wt.% relating to nickel and cobalt 
and an active material holder with porosity 86 to 98%, is obtained. An alkaline 
secondary battery, with this nickel hydroxide electrode serving as a positive 
pole using a mixed water solution of kalium hydroxide and sodium hydroxide, 
mainly composed of sodium hydroxide, as an electrolyte, is obtained. 
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PURPOSE: To provide a secondary battery having high operating voltage with 
a large charge/discharge capacity and a long cycle life by using iron silicide 
easily manufacturable also industrially as a negative pole material. 

CONSTITUTION: Iron silicide is used as a lithium containable negative pole 
material. As the iron silicide, Fe 3 Si 2 , FeSi or FeSi 2 are preferable because charge- 
/discharge by a large current can be also stably performed. As a form of using 
the iron silicide as the negative pole material, preferably a granular molded 
electrode of molding a granule of iron silicide or a slurry applied electrode 
of applying granular slurry of iron silicide to copper, stainless steel, etc., is 
used, but here a mean grain size of the granule is preferably made as small 
as possible. In the case of using as the granular molded electrode or granular 
slurry applied electrode, a cycle characteristic is improved in accordance with 
increasing a proportion of silicon of the iron silicide, to improve electronic 
conductivity in accordance with increasing a proportion of iron. In this way, 
high operating voltage can be realized to increase a charge/discharge capacity 
with an excellent cycle characteristic. 
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PURPOSE: To improve reliability of a battery without worsening a high rate 
charge/discharge characteristic of the battery by constituting a surface of a 
negative pole current collector of copper coated with nickel or titanium. 

CONSTITUTION: Chargeable/dischargeable negative and positive poles 1, 4 with 
metal oxide serving as an active material and a nonaqueous electrolyte are 
provided in a battery, and a surface of its negative pole current collector 3 
is constituted of copper coated with nickel or titanium. In the negative pole 
current collector 3, nickel plating or titanium plating is applied by ordinary 
electric plating to a copper-made disk of predetermined thickness and diameter. 
In this way, apprehension of causing deterioration of essential reliability of 
the battery is not provided at all without melting the negative pole current 
collector in addition to excellence in a high rate charge/discharge characteristic. 
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